A 3' exonuclease activity degrades the pseudogene 5S RNA transcript and processes the major oocyte 5S RNA transcript in Xenopus oocytes.
Transcription of the major oocyte 5S RNA gene (o) and pseudogene (psi) of Xenopus laevis yields different RNAs with three different homologous systems: oocyte microinjection, whole oocyte extract, and fractionated TFIIIA + TFIIIB + TFIIIC components. Those peculiar results are caused by a 3' RNA exonuclease activity, which is inhibited in the oocyte extract, that rapidly degrades the pseudogene 5S RNA but does not degrade as readily the chimeric RNA transcripts generated by HindIII-truncated 5S RNA pseudogenes. The same, or a similar, RNase activity processes the 130- and the 142-base-long transcripts of the major oocyte 5S RNA gene into mature 120-base-long 5S RNA. We performed site-specific mutagenesis on the somatic 5S RNA gene and changed specific nucleotides on the somatic 5S RNA. These studies indicated that the structure that confers stability to the 5S RNA in vivo and in vitro is the 9-bp helix formed in 5S RNA, but not in psi 5S RNA, by the complementary 5' and 3' ends of the molecule.